Salt effect on the pH profile and kinetic parameters of microbial phytases.
The pH profiles of two microbial phytases were determined using four different general purpose buffers at different pH values. The roles of calcium chloride, sodium chloride, and sodium fluoride on activity were compared in these buffers. For Aspergillus niger phytase, calcium extended the pH range to 8.0. A high concentration of sodium chloride affected the activity of fungal phytase in the pH 3-4 range and shifted the pH optimum to 2.0 from 5.5 in Escherichia coli phytase. As expected, both of the microbial phytases were inhibited by sodium fluoride at acidic pH values. Because the Km for phytate increased nearly 2-fold for fungal phytase while Vmax increased about 75% in a high concentration of sodium chloride, it is possible that salt enhanced the product to dissociate from the active site due to an altered electrostatic environment. Modeling studies indicate that while the active site octapeptide's orientation is very similar, there are some differences in the arrangements of alpha-helices, beta-sheets, and coils that could account for the observed catalytic and salt effect differences.